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Application No. 10/829,479 
Supplemental Amendment 

fff TOT. t^AIMS 
Please amend the claims as follows; 

Claim Utwioe amended): A multilayer printed wiring board comprising! 
H^th^U^^ 

ajMeri . 

^^on.condu^drcuit^onthe.t^.on.inter.^^-^ 
layott, the at least one through-hols being filled with filler], 

thermoplastic [resin] resini- 

Cairn 2: The multilayer printed wiring board according to claim 1. wherdnth. 
^U.nnOn^e^^^yl"— ^^^oondnctorUyer^d 

at least one prepreg in alternating order. 

Ctata 3 (amended); The mutely printed wiring botrfacoommg to claim 1, 

equal to or less than 700 um. 

Claim 4 (twice anwnded): The multilayer printed wiring board according to claim 1, 

toerianriuttrerinh^ngUye^wher ^^ 

-H*- . nteaB B n fitfs faai h iamMM to. the nfaalia of ittatoto m i a 

l„ llllllilnl 1^ - „ m — fa ^t^rtm il wn l i i j a aafegJaaa 

tl f~m bgiM ' T invent, and the build-up wiring layers are formed on both surfaces of 
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of lavers [with each other] on hpth smface^of 
thesubstrate[,] and have the same number of layers L w 

su bstrate . t t 

Clai m 5 (twice amended): AmumUy^pruU.uwu^boardcompr.smg; 

layerf, the at least one through-hole being tilted with filler], 

wh^^in^sorf^oftheatleaatoncthtough-holo^lsrou^ed, 

md *e filler comprise, g particutem substa^e il *» Sfflstoi ^ to* apart* - 

v atirf „ ultrafine inorganic powder having a particle size tarn [1 
of from 0.1 to 30 pm,gre8in, and jgl ultranne morg 

tol000]iaIQ2nm. 

Caimo(am=ndeo): T*« multilayer printed wiring board according to claim 5, 
^(h. Stier is anoncondncting composition [contoining metal particle.]. 

Cairn 7 (twice amended* i***"*— *« t ° CWmS> 

^^p^cn^^^c^" 1 ^- 0 ' 1 ^^^ 

particles and resin particles. 

Oai^ Th.nntittlay^prm.etiw^b.am^rdingmc.ataS.wh^there.m 

compri.es at leaat one of bieph«iol .poxy rerin and novolac epoxy ream. 

Claim 9; The multilayer printed wiring board according to claim 5. wherein the 
..***<.. mummy* core sub**, formed by laminating a. lew. one conductor layer and 

at least one prepeg in alternating order. 

Claim 10 (amended): The mnltilayer printed wiring board according to claimS, 

wheremfceatleastoneW^ 
interval of equal to or less than 700 urn. 
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CtaU (amende* V.-m**^**"*'"'*"*" 1 *'' 
.^^^^^^^^'^^^ 

s ubstrate . 

CH.U<N»- ** Amulmay«prin.edwirtagb<>amemnprisi»g ; 
a [provided with] haying at least one ttao.gh.hol. mW* 9» 

a filler; 

layert, the at leaat one ttaongh-hole being fiUed with filler], 

^isrooghened. W*^'^-"****'*""""""*'* 

hote U ever* wim a [portion of me a. least one oonduefcr drcui.) ^ r h-hole-egvenng 
nnpdnctor layer. 

Ctaim 13 (amended): The multilayer printed wiring bo«d aeeording to data 12, 
wherein [a «»ugh«ed layer is formed on) s swfaoe of the [at lesst one condnotor oheui.] 
fc ^.^^^mM^ covering st Issst the on. ttaough-holo mamh 

roytRh?ned. 
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substrate is a multilayer core substrate formed by laminate st least 0IW conductor ^ a 3 w 

a, least one prepreg in alternating order. 

Cudm 15 (amended): ThemuUtlayer printed wising boa* according toelaimtJ, 

. i.v i. .Hwmi* formed ton] in the substrate has a pitch 
wherein the at least one through-hole structure rotmeu lohj _ 

interval of equal to or less than 700 urn. 

Claim 16 (amended), T te nmWl^pri«ed^bo«rd«ooK B ngmel^l2. 

,, nni t h en^O *^ 

I ,„ ^^^M^anddrebuUd-upwinngbyema^fonnedonbom 

^ of A. ^ and have the same number of layer, each other] ggidh 

Claim 17 (twice amended): A multilayer printed wiring board comprising! 
a substrate [provided with] hjwmg at least one through-hole tinzgura, D* substrate 
having] the St Igggt one Hmmffh-hnln flfflgfisfi brinff filled with a filler; 
at least one mt erlanunar resm 

at least one conductor circuit formed on the at least one interlaminar resin insulating 
layer[, the at least one through-hole being filled with filler], 

wherein an internal surface of the at least one through-hole §^ctute is toughened, 
[and] the filler comprises » particulate substance having a particle size of from 0.1 to 30 um, 
are sin, and aBultrafinemorgamc powder having a particle 

and an exposed portion of the filler in the at least one through-hole sMM* is covered with a 
[portion of the at least one conductor circuit] thmngh-hQle-coyerW conductor layer . 
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^ fc b.« 1 -o-^«^^• -, ^ ,,,-,-k, * 

can* v.^** 1 ~*«*»*'~*«* M * n -**** 

^^^^^^^^^^ 



resi n combes at least one of biaphenol epoxy resin end novolee epoxy ream. 

CW.21 (emended): Then.nlffl.^prto.edwiringboardaccordingtodaunn. 

^[.r.^Uyeri.^o.l.^.of^ta.^-"^^ 

su b stt atei 8 . multilayer core ^form-by laminating* ^conductor layer and 

at least one prepreg in alternating order. 

Claim 23 (emended): ThemulnleyerprinWv^boerd^dtagtoclennn, 
^M^oneW^^^tonliBtbe^^bne.pi^in^ 

equal to or less than 700 um. 

CWm 24 (twice emended): The muHUayee printed wiring board according to claim 
17. [compriaing build-up wiring layers including the at least one viable provided in the « 
least one mterl^resmmaelatinghyer] wh«ein tt lP Itita M M itfglffliM 
jntlW Ml 1 Y _ , nb.raHty ofim n-l en.inar^iWl 'arin .l^ , ZujtaHta M 

; .._, min T toj ^g to, ml n to* i d i 1»'" i"" *H " - 

1 1 ,nt- f-^^M-r^^l^^ddrebnad-up wiring layer, erefonnodon 

botheurfcee* of the aubstratet.] and have the «me number of layers [with each other] saiattl 
Bfflrfaca ^ f feS substrate. 
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C,au»25 (mice amended): A multilayer printed wiring board comprising! 

, • . «in tomhttog layer formed [thereon] s a fl W Wl?9ta ta. end 
at least one interlamtnar resm insulating aya » 

. _, k . rf i™i one interlaminar resin insulating 
* least one conductor circuit formed on (he at least one mteriam 

,ayer[ the at least one through-hol. sSBSasbetog filled with filler], 
^ i , K u^Wfi»<m«oom^ n ^P^l»^»eo f *«mo^»d 

bole^is covered wnh. [portion of the atle* on. conductor ci^t] ta» 

u, the at least one conductor circuit] lb rotlgl )*°'e-C il ^ a&c°Baaa°tJBg- 

Chum 26 (emended): The multilayer printed wiring board according to claim 25, 
wherein a [roughened layer U formed on] suriaee of ft. teough-hole^vering conductor 
layer i« roughened- 

Claim 27: The multilayer printed wiring bo«d according to claim 25, whereto the 
eubstod. is a multilayer core substr*. fonnedby lamtoauug at leas, one conductor layer sod 
at least one prepreg in alternating order. 

Claim 28 (amended): The multilayer printed wiring board according to claim 25, 

wherein the at least one through-holes^ 
interval of equal to or less than 700 um. 

Claim 29 (amended): The multilayer printed wiring board according to claim 25, 
[comprising build-up wiring layers including the at least one via-hole provided in the at least 
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0M totcrU^ reds to**. ^ 

ii, i n VLitw-iff-^"-" ■^^B»fl*'"" 

M a fan haute gate Uyas mtm,d0J ** 

surfaces, afihg. Rllhatrate - 

Claim 30 (twice amended): A multilayer printed wiring board comprising: 

a substrate [provided with] tog at least one through-hole s^eturs, [the substrate 

ha vi„g] f - r ton — tort h " 1fJ fitT11ct1,re hein * fi11p<1 ^ a fiUgr; 

at least one interlaminar resm msulating layer foW 

at least one conductor circuit formed on the at least one mterlaminar resin insulating 
layer[. the at least one through-hole being filled with filler], 

wherein an internal surface of the at least one through-hole stmctur*. is roughened, 
andmemiercomprisesapaxticulatesubstanc^ha^ 

resin, and aaultrafine inorganic powder having a particle size to [1 to 1000] 2tpJ0^nm^ 

and an exposed surface of the m*****"*™^*^*""**** 
[portion of the at least one conductor circuit] ^h-h^ov^? conductor layer, and at 
least one viahole is formed in the at least one mterlaminar resin insulating layer [Just] djrecfly. 
above the [at least one conductor circuit and is connected to the at least one conductor circuit] 
tWii ph.hole-^ v«ritip conductor laver. 

Claim 3 1 : The multilayer printed wiring board according to claim 30, wherein the 

filler is a nonconducting composition containing metal particles. 

Claim 32: The multilayer printed wiring board according to claim 30, wherein the 

particulate substance comprises at least one of metal particles, inorganic particles and resin 

particles. 
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CUim33: ^^^^^^^^ 
^(amended): r*************™"" 1 '** 1 "' 

^fi.aUeaatoner^ugh-no.,]*^^ 

C1 aim3 5 : n..^^^^""***"""-*** 1 " 

fi,-^ by laminatiiig at loMt one conductor layer and 
substrate is a multilayer core substrate formed by lanunauiiB 

at least one prepreg in alternating order. 

C,aim36 (amended,: TbemuWlayerprirtod firing board according » claim 30. 

of equal to or less than 700 um. 

Cairn 37 (amended): ^■rf^^-^^-^-''** 

.^.an^reemineuianngl^ 
IS2ia i na U S fegi 1 y S ^^ 

SUI ^e.ofih.^a»[,]andhavethe.amenumb«onaye ra [«m.^ote] aft ] !2 a 

■ml*-- nf tha substrate. 

Claim 36 (twice anrended): A rosin position for filling toougn-hole of a printing 

wiring board comprising: 

a particulate substance comprising metal [powder] ^avrng an average particle 

size ranging from 0. 1 to 30 ,m and being present in an amount ranging from 30 to 90% by 
weight of the total solids content of the resin composition^]; 

a resin and 
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1,000] 2to_lfiQnm. 

CWm39: j*^**^"-*****-**''*'"***' 
composition. 

aeim40(twico»nendod): Ttore.mt^mlsSB^ -cording .octata 
38 , whe retote pa I ticl^ S ubst m «S B ft S c m p ri se 8 «tle M ton em0 nber .elected flom 

C 1 ^41:Tho^«m I »d1io»«co^»cto38.^to I ednc 0 ^ 

at tost one of biephenol epoxy resin end novolac epoxy resin. 

Claim 42: The rein composition according to claim 41. wherein me bisphenol epoxy 
^comprises at leaat one ofbisphenolPcpoxyre^ and bisphenolAepoxy ream 

Claim 43 : The resin composition according to claim 41 , whemin the novolac epoxy 

Ctaim 44: The resin composition .wording to claim 41. wherein the composition 
^oofm.r^volac^xyr^mthebispl^l^oxyreainrangesftomI/1 to 1/lOOby 

weight. 

Claim 45: Hie resin composition according to claim 38, wherein the ultrafine 
inorganicpowderispresentinan ^mm^™******'**"*' 1 ** 
content of the resin composition and has an average particle size ranging from 2 to 200 nm. 

Claim 46 (amended): The resin composition according to claim 38, wherein the 
ultrafine inorganic powder [is] romprises at least ope material selected from thjLSPUE 
consisting of silica, alumina, silicon carbide [or] and mullite. 

Claim 47: The resin composition according to claim 46, wherein the ultrafine 

inorganic powder is silica. 
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comprising: 

former 9 ^ nle ™ a substra ^ 

plating,] 

kggc a surface the hole; 

of the [at toast one] tteough-hole jBuctsiei,] 

fla ^the [rt toasto,e ] W-h°leatm ^ H,, ^t h epl^l»m havin g [M 

temosetting and themoplaatie tsfe [teein, and dryin, and enrine the filter.]; 

f Hi 11 -n^T'—^ ■ rnntlWrtnTltlinfi*-*^ 

fomingt., toast one] ^^tonnna, resin in.nl^toyersaJte^^ 

ni rv ft «nA the substrate:.", and! 

fnmiirr ffl apgaas te a kale ia fes mtelmim mm vm&m fryer; w4 

forming [at least one] ajecoMrndtlPtPT layer iMsgJU^ conductor circuit [by 
eleoirolesspla^ 
opening* 

... hrr ^ the ... faoie is fgmgd t gcj first conrturtor rhmit <md the second 

rrmductor circuit . 

Claim 49 (amended): Hie process according to claim 48, wherein the [internal] 
surface of the r l»t«d .aver of the [at least one] through-hole sSuctyrg U roughened by a 
treatment selected from th* snag coasting pf an oxidation-reduction treatment, a treatment 
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^ . ^» nuxcfl — W ^ * 

Cancel Claim 50. 

^e^cn^i***.*^^ 
electroplating after electroless plating. 

comprising: 

f»r»,t rf > a hole in a substrata 

conductor ^,«b*h V—*- 

plating,] 

a lay** on p. BUgfg£ g gfthg hold 

[^a^cnedU^onlm^t-^*^ 
of the (at least one] through-hole sfiajcture;[,] 

fflta.fl.pt teMt ono] through-hole ateim J m 1i.H. n ptl 1 f pl^)»ver having [the] 
. rooghenod p*. on it. U»q «*» » aicr comprising a particulate substance 

ino^c powder having a particle ri» ftom [1 to 1000] - t - «* «"■•« 

the filler,]; 

a ggt conduct to having a font rmrtirtpr rhnrit SB the substrate; 
forming [at least one] afkai mterlaminar resin insulating layer m thr m «nfe»* 

r.irr.mt and the substrate-J, and] 

^ r aa eesnja g fig a mMg is fee flat i^lami^r mmi rmArim layey; and , 
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o pening., 



SOPdufitQI circuit. 

Oaim 53 (amende* »-P«- according to claim 52, whe.ein.he filler* a 

aoneonducting composition [containing metal particles]. 

Ok^^M Thepmceasacco.dingmclata^.wh^.he 

p^colte .nbstancefi^compnse* « leaatone of [mercies,] morpmo particle, 
and resin particles. 

.. . „, a5rn « wherein the resin comprises at least 
Claim 55: The process according to claim 52, wnerein 

one of bisphenol epoxy resin and novolac epoxy resin. 

Claim 56 (amended): The process according to claim 52, wherein forming the [at 
least one] m^m^^M^ —r layer comprises electroplating after 

electroless plating. 

C laim57 (amended): Thepmceaaacc^ 
„ ,„ ^fl A .^^^the^co.doc to rei I emtcompriae..leo tt opl^ 

after electroless plating. 

Cancel Claims 58-66. 

Claim 67 (amended): TVproceasacoordmgmctolofil^wherdnmefilteia. 

[Q ;cm 2 ] n-om [and containing metal particles]. 

Claim 68 (twice amended): The process according to claim 67, wherein the 
particulate substance further comprises at least one of [metal particles,] inorganic particles 
and resin particles. 
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Cancel Claims 69 and 70. 

^^^^^^^^^^ 
t^muph-hole. 

A orocess of producing a multilayer printed wiring board 
Claim 72 (twice amended): A process oi piwu e 

comprising: 

fnTtninp; ft M» a * mbstrate; 
M * M -e conductor 

plating,] 

la yer on a g gfefiB rtf the hole: 

the [at least one] through-hole[,] stfflcfurs 

[[the]] thermosetting and thermoplastic [resin, and drying and curing the filler.]; 

feeing a [portion of the at least one] fina conductor lay* toftgiltaHMfcte lfc 
S2 ^ alifflatt8t2[tea mt he [a, tea., one] tough-hole [by Meeting a portion 

of the filler on the at least one through-hole to dectrolew plating,]; 

forming [at least one] gSni toteriamhw resin insulating layer[J snJSg&s! 
ggnductor kver: and 
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layer, [located just above the at least on. through-hole, and] 

c^Yvn rt condurf nr circuit 

Ctaim73 (amended): Theprocess according claim72, wh«m to [internal] 

an aqueoua mixed solution of an organic acid and a copper (H) complex, [or] aad plating 
(recent win, needle ternary alio, of copper-mdrel-phospborue. 

aah»74(amended): The process according tocUim 72. wherein totaming to 

Ip^onoftoatl^oMConduotor layer] II tW h f W nlnf^**flM «*''>« 

M one] through-boie « comprise, smoothing a aurtoe of to substrate, applying 
encyst nuclei to to smoothed aurfaoa of to .nostra*, Meeting *• m eleC00leM 

resist Quar] dnOb above to [at least one] toough-hol. SfflCSiB and on a portion of to [at 
l^oneltoough-holean^^dtopl^layerwUchiatobecotne.partoftoat 

etching teaiat is not formed, and removing the etching resist 

Claim 75 (amended); The proceas according to claim 72. wherein to taming to 
[portion of to at leaat one conductor layer] togh totesamiM WBflMW H» °° to [al 
Irt one] threugh-hole fSSStoa comprises smoothing a aurtoe of to substrate, subjsstMg 
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m\ . rtm «iex Tori and plating treatment with needle 
solution of an organic acid and a copper (D) complex, [or] ana piaung 

ternary alloy of copper-nickel-phosphorus. 

Cancel Claims 77 and 78. 

C lata 79<«»e*i=a>: The p^s, ^rding to c!^ 72,^ 
«, condor l&yor od both surfeocs of [.] to 

after electroless plating- 

of ft . ttl ^onocooteto,layer] i kiiH»hl 1 "1^0Yni n t^%^rk^o»»ho[a.lo M t 

one] ,hro»gh-hole sffloffls eompr** el^tropl^ing .fter elechotos. plating. 

atoll**.—** Apro^oforoduotag^ntoyaprintodwirmgho.rd 

comprising: 

^^inff g hole in a substrate; 



16 



PAGE 17/30 * RCVD AT 2/17/2009 6:47:19 PM [Eastern Standard Time] * SVR:USPT0^ FXRF-6/39 * DNIS:2731538 * CSID:703 413 2220 * DURATION (mm-«s):07-10 



FEB. 17. 2009 6:47PM OBLN SPIVAK NO. 399 P. 18 

Application No. 10/829,479 



[fonoing „ « one conduce layer onboth s^facea of a suba-rat. by election 

plating,] , . 

u ot r.,rture Ton! in the substrate[,] fryplatmga 
forming [at least one] a through-hole st^eiure [onj ffl uw 

1 a y»r nn a suf fix of the hokl 

the [at least one] through-hole sfiucturg, 

fi^tb. l^^l Whole tomr * M* «**** *»*" [thel 

having a P^cle ri. of fio» 0.1 to 30 b-P* P— ^ 
.particle size tad » ^laJ^^.™ 1 ^^ 0 ^*' 611 ' 1 ' 11 

^ .aver on me [* leaa, one] tinough-holo amsfe fry ' 

of the filler on the at lea* one through-hole stiucture to electroleas plating.] 

fcrnting^te^oMlntoi^l"^^^^ 1 ^ 1 ^ 
f^a.leaa.oneviahoieisJbsJaUaa^^ 

layer, [located jnst above the at least one through-hole, and] 

,„l m fc i |,i 1 nl-i.f-inrf°" ^"" di " f "" ttnrrl t rfl i ™^*"*" 

ln1 EmtMesl B gaaaa tt s ft r-***""" eaatoaa m witb 'be second 

n^irtnr circuit 

[connecting the a. least one viahole to the at least one conductor circuit in the a. leaa. 
one mterlamhw reain insulting layer located juat above the « leaa. one throngb-bol.]. 

Cten 82 (.mended): The process .wording to ebtim 81, wherein the fitter is a 
conducting composition and [further] ifrwilMMItrtMWv comprise* metid panicles. 
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CH.M: ft.proc^^r^.o claim SZ.wh^ta.hcr^c^"^ 
one of bispi»nol epoxy r«to and novolac eposy resin. 

0^86^ The^accord^^cto 82. ^forming*' 
comprises electroplating after electrons plating. 

g^jaaa; Am „ i ti h^nri Ti ten^i» to^°«riaM 

^^.^.,,^-ho ^ lrl M n ,.nMff I n Yfl »n, , fito 

►latii 




I toir ^l r r^'*-*"*^^*^**' 

Hi aaaie Ml a mtea " ■■^rnnilnrmrrm-.i i t frm^ on the tot 

/.imHiiciar circuit by the v ia hole, 

gain, *» fees); The muMl ^ r Baste d, wiring ho. ni aggrdi ag ft Claim^ tem 

^dvia bals is sd& - r w film 0T ^ 6 fiUer ' 

ri .in, 89 f, Di Thrm,— Y-f^^ ^^ nrrnrriin p to ^"i" 1 ^herein 
, gja&Bg pj S *id fl— ^Pie^ring rontlnrtor layer is roughened, 
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S 



jumf a n a n-r - r ^""^° f i^™*^' 

, Mil l -n T M-ir--^^°'^ to ^ e ^ 

-nrt frn nf the BlBlllt-toB fa 



»r f „ y mrm— — 1 ■■i.m.it^ Tmrttnrwn^n w.^lh— 

' „„„ „ „„ wrnnf- r.*— ^^^m M"** 

^ ^ a fl^re to^ ■ « «~M * ** *** 

ggamii mMata at i maai wMaft. 

rl|>i ,„ m-T-V ^H^^^U i florMml.^ 

«u faR wv as maMlayg eant^ adaag tead «wim i 

th « filler is ™n- ? .nnductive. 

nn|m M fr „.v a, rrimH w lrinr tori as a aStt B cum M. wh«** 

the filler is a sSiSSadffitg£i 

n Ufa-* flu 111 ™" 1 " Y ^^ ^ offlMjfiai 

,,,,,,,, rVT . ^...^wth, mm , rmwnn n^l^which^^ 

filler. 

Clais cn ( r ^- The .ro rm acfipA g ft Claim 06 w VrHn the, via hole is forme4 
?n M to^sls^Bg co^nr tor to ffifl 1«»M *™t W ov* fte filler , 

nftwr.n ^uctive com position, 

rTr - ^ Maaa iul the gfitaite, the flfflBhAfllfi removed by 

polishing, 
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Q „„„ n ^, ^m-asm n I* * **.**** **** 



ClajmlO 



cordma 'I -1-1 1A1 "1l"TfTrTl""« h °' ei ' 



r r t rv .^^.^>"W ^ >"^ i " rtt ' 

polishing. 

tUwmu te 1, li- -r n ^ m--^-^"^ 1 ^^^ 

»wtr ?p 1;itin fl ?ft«r the electroleBS plating. 

aria log <m& aejaujaa;^^ 

fcg ™ boje is f crm n d nn ft fi thmn ph-hole^nfr conductor laye r, 
ClglB 1 «* JhS ™m*m BSBted g board accord^ to Claim 87, 

^ ^ hoje jg h n 1 r"T SQBductOj; Wr. and the.viaMe, 

if formed flhnve the filler, 

an electronht i^ P fi1 " on A* n1**™1«« p lating film. 
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Supplemental Amendment 

i V 1n v In flit fl" rt ff" r imamrtl ''' >arti ' !lw ' 

gfe; n iii thn filhi- «^-^nAuctive. 

■„ , 1 f, , r-rn gfr* 

comprising! 

fc^m^p a hole ja n ajbsttate; 

hole; 

filli p * filler insi^ fee t^imh-hnle structure; 
llmmrh hnh ^^.^ductnrhvrrrovmnptfaefiUgr; 

r, i ssynEda^^ 

substrate; 

£kMufl> ^ w . ^ hole in t h, intnlnrnhwr ^ n ^ktoifflB ffi **4 

M I Ml i"l irrmnrlr^l ^nit nn the first 

intrr1n11liTir ^ h^atiag toa ™rt the S2 hsl£ 1H the opening. 

,„,„ ^ thr - faofe «, forced to cnnnM ttr fir* co ndor circuit tnd the second 

gnq ductor pirctut. 

rh1n m f „ v TH.nmcess.rrordinpto Claim 110 wh^n the viahftle js 
^^ejhroug i 1 l^rnt.po^on^lyahovethefillex, 

flnlm 11" to); ^^^rdin g to_CHni 110, wh^n the fiUer comgises 
n^-i par^ga ™° pJEl tegBfigSttiag thf*Tr.OPlasti(? r^ins. 
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